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INTRODUCTION

The Mermentau River basin (fig. 1) is a predominantly agricultural area of coastal
Louisiana with few industries and municipalities discharging wastewater to streams in the
basin. Growing public awareness of the importance of the Mermentau River for recre-
ational use and concern about the overall water quality of the river have prompted interest
in management of the resource by Federal, State, and local officials.

The upper part of the basin, including Bayous Nezpique, des Cannes, Plaquemine,
Queue de Tortue, and Lacassine, and the Mermentau River to Grand Lake (fig. 1), has dis-
solved-oxygen (DO), coliform-bacteria, and turbidity problems caused primarily by agri-
cultural rupoff from eroding cropland and pastureland (Louisiana Deparniment of
Transportation and Development, 1984, p. 388 and 393). These known problems, in addi-
tion to potential problems related to point-source discharges of wastewaters by municipal-
ities and widespread pesticide use in the basin, indicate the need to periodically monitor the
quality of water in the Mermentau River basin for the various constituents and properties
that can limit the suitability of surface waters in the basin for some uses.

Streams in the Mermentau River basin receive large quantities of irrigation return
flow, primarily from rice production. Concern about the effects of the return flow on water
quality in the receiving streams prompted the Louisiana Depariment of Environmental
Quality (DEQ) to include the main tributaries of the Mermentau River (Bayous Nezpique,
des Canbes, Plaquemine, Queue de Tortue, and Lacassine) in a list of priority waterbodies
to be protected and preserved. This priority list, which was based on the 1990 assessment
of Louisiana's waters (Louisiana Depariment of Environmental Quality, 1990b), is used by
State agencies for managing resources, setting priorities for projects and studies, and ap-
proving permits for effiuent discharges.

In response to the water-quality concerns described above, State and Federal agen-
cies have initiated long-term data collection programs in the basin. The DEQ has collected
walter-quality data monthly at six sites in the basin (Louisiana Depariment of Environmen-
1al Quality, 1990a) since 1978. The data collected at these sites include concentrations of
DO, major inorganic constituents, nutrients, trace elements, and fecal-coliform bacteria.
The U.S. Geological Survey (USGS) has collected water-quality data at a site on the Mer-
mentau River at Mermentau (site 9 in fig. 1) since 1983. Data collected at this site included
streamflow, concentrations of suspended sediment and DO, biochemical oxygen demand
(BOD), and concentrations of major inorganic constituents, nutrients, trace elements, and
fecal-coliform bacteria. The USGS also collects daily streamflow data at five other sites
within the basin, three of which (Bayou Nezpique near Basile, Bayou Lacassine near Lake
A rthur, and Mermentau River at Mermentau) are equipped with directional-velocity flow-

aeters.
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Study Methods

Thirteen sampling sites were selected in the Mermentau River basin (fig. 1) to assess
the water quality of the major streams in the basin. The sites were selected to detect con-
tamination of the major streams by natural or synthetic constituents. Paired upstream and
downstream sites were sampled on Bayous Nezpique, des Cannes, and Plaquemine to de-
termine the effects of specific land use, in those basins on water quality. Samples collected
at the 13 sites were analyzed for the following constituents: suspended sediments, inorgan-
ics, volatile organic compounds (VOC's), phenols, and fecal bacteria in water; and nutri-
ents, trace clements, insecticides, herbicides, and other synthetic organic compounds in
water and bottom material (table 1). The VOC's, acid-base/neutral extractable organic
compounds (ABN’s), and pesticides are collectively referred to as synthetic organic com-
pounds in this report.

Instantaneous discharge was measured and water-quality samples were collected
concurrently on the Mermentau River and its tributaries September 19-21, 1989. Conven-
tional and directional-velocity flowmeters were employed for the discharge measurements.
The measurements were supplemented by discharges computed from river-stage data at
long-term USGS streamflow sites. Suspended-sediment samples were collected from the
tributaries using 8 hand-held DH-59 sampler.Automated water-quality monitors were op-
erated at five sites (sites 1, 6, 7, 8, and 12) on the tributaries and at one site on the main stem
of the Mermentau River (site 13) September 15-27, 1989. Water temperature, pH, dis-
solved oxygen concentration, and specific conductance of water 3 ft below the surface at
these sites were measured and recorded hourly to provide information on water-quality
conditions before, during, and after sampling.

Because of the low water velocities, wire-basket samplers holding a glass bottle were
used to collect depth-integrated samples. The bottle was cleaned and baked at 350 °C for
8 hours (b) to remove any organic residues. Water samples for the analysis of VOC’s were
collected using stainless-steel sewage samplers, containing 40-milliliter vials. After the
VOC samples were collected, the vials were sealéd with Teflonl-septum caps.

Semples for dissolved inorganic, nutrient, and trace-element analyses were filtered
through 0.45-micrometer nitrocellulose filters and treated with the appropriate preserva-
tives for later analysis by USGS laboratories using methods described by Fishman and
Friedman (1989). Water samples for analysis of ABN’s and pesticides were stored at 4 °C
until they were analyzed &t a Tennessee Valley Authority laboratory. All samples for syn-
thetic organic compounds were analyzed according to methods described by Wershaw and
others (1987) and the U.S. Environmental Protection Agency (USEPA) (1979a, 1979b).

Bottom-material samples were collected using Teflon-lined bottom samplers. All
bottom-material samples analyzed consisted of composites of at least five subsamples:
tt ree subsamples collected across the channel (left bank, midchannel, and right bank), one
subsample collected at midchannel one channel-width upstream, and one colleicted at mid-
channel one channel-width downstream.

Samples collected for analysis of coliform bacteria were collected in sterilized glass
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Table 2. Water-quality criteria for selected trace elements and synthetic organic compounds
[Concentrations in micrograms per liter; NE, no established criteria; source: U.S. Environmental Protection
Agency, 1986]

Chronic lowest Chronic lowest
observed observed Msximum
effect level - effect level - contaminant
Constituent freshwatsr saltwater level (MCL)
squatic _aquatic for domestic
orgsnisms’ orgsnisms wsier supply
Trace elements?
Arsenic 190 36 50
Barium NE NE 1,000
Cadmium® 1.1 9.3 10
Chromium (hexavalent) 11 50 170
(trivalent) 210 NE 50
Cobalt NE NE NE
Copper’ 12 NE 1,000
Iron 1,000 NE 300
Lead? 32 5.6 50
Manganese NE NE 50
Mercury 012 025 2
Nickel? 9 71 NE
Selenium 35 54 10
Silver 4.1 23 50
Zinc 320 170 NE
Synthetic organic compounds*
Alrazine NE NE 520
24-D NE NE 5700
Propanil NE NE NE
Molinate NE NE NE
Thiobencarb NE NE NE
Diazinon NE NE NE
Paratiion 0.015 NE NE

! Chronic lowest observed cffect level refers to 96-hour toxicily tests on a widc varicty of aquatic
organisms.
2 Crileria are not established for some irace elements because toxicitics arc low.

93%0 45 ki 92°15° A : ) 3 Toxicily is hardness-dependent. The indicated criterion assumes a hardness (as calcium carbonate) of
‘ ‘ bottles and processed within 4 h of collection. The samples were analyzed using the mem- 100 milligrams per liter.
brane-filter method described by Britton and Greeson (1988) Separate tests were conduct- * Criteria for synihetic organic compounds usually are not established due to insufficicni information, not
ed to detect the presence of selected enteric pathogenic bacteria. necessarily lack of 1oxicity.
OPELOUSAS 5 Proposed.
30°30 1 Use of trade, product, industry, or firm names in this report is for identification or location purposes
ul,eel only, and does not constitute endorsement of products by the U.S. Geological Survey. Acknowledgments
T The author extends his appreciation to Mr. Zahir "Bo" Bolourchi of the Louisiana
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g 1989. Sites 1,2,3,5,6,7, 8, 10, and 12 were re-sampled for triazine herbicides and propmi:, l:olien:loe,:’;snTll:‘:)b::p;::t:":nc::l: Mr:;ew-ﬂf 1990] .Slalc panCl'Slty Coopcrauve Extension Service for guldancc and assistance provnded dur-
} Q\.‘ ing this study.
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EXPLANATION

Criterla and Standards for Constituents Analyzed wl i f | f -

The water-quality criteria for sclected constituenis cited in this report (table 2) have
been established for various categories of water usc by the USEPA (1986) and the DEQ
(1990b). In general, criteria have not yet been established for constituents in bottom mate-

Figure 2. Land use in the Mermentau River basin.
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The USGS, in cooperation with the Louisiana Department of Transportation and De- rial,
velopment (DOTD), began a study in 1989 to better define the water quality of surface wa- CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED The following criteria for DO concentrations represent minimum standards estab-
ters in the basin. The study included the collection of water-quality data at 13 sites WATER-QUALITY UNITS lished by DEQ (1990b) for the type of water specified: o N
throughout the basin. Waier and botitom maierial from thesé sites were analyzed for a va-
ricty of constitucnts to detect potential water-quality problems. The study was conducted 1. Freshwater--For a diversificd population of warmwater biota including sport
during a period of high summer temperatures and low freshwater inflow. The comprehen- fish, the DO concentrations shall be at or above 5 mg/L. @
sive data basc generated by this study provides background information that may be uscful Muitiply By To obtain
for other ongoing studies by other agencies and indicales arcas where further investigation 2. Estuarine waters--Concentrations of DO in estuarine waters shall not be less than
may be needed. foot (f) 0.3048 teter 4 mg/L at any time. -
foot per second (fi/s) 0.3048 meter per second

Purpose and Scope mile (mi) 1.609 kilometer The term “estuary” is defined, for the purposes of this report, as a drowned river val-

P o u ” . et e . acre 4,047 square meter ley in the coastal plain whose upper limit corresponds to the upper limit of tidal influence
Menn:::l,:ur;gg?rr:;;in:;::; is:lt:l:; grs ::;:) ;:,_::::::2::;;: q!;-i::: ic?)i::r;?g;:; ‘:: acre-foot (acre-ft) 1,233 cubic meter (Casper§. 1967). Using this definition, the Mermentau River basin south of Interstate IHigh-

; y ’ : cubsic foot per second (ft’/s) 0.02832 cubic meter per second way 10 is considered an estuary.

sults of water-quality surveys during Scptember 19-21, 1989, and May 16-17, 1990. Thir-
teen sites on the Mermentau River and its major tributaries were sampled for analysis of
physical properties, inorganic and organic chemical constituents, and bacteria in September
1989. Nine of these sites were resampled for analysis of selected herbicides in May 1990.
The 13 sites sampled included sites on the headwaters of the major tributaries and one site
ncar the mouth of the Mermentau River.

Description of the Study Area

‘The Memmentau River basin lies in the flat Louisiana coastal plain. Land surface el-
evations arc less that 100 it above sea level in most of the basin and less than 25 ft above
sea level along the Mermentau River main stem (Louisiana Department of Environmental
Quality, 1990b). Stream gradicnts in the basin arc low and flow velocities arc generally
less than 1 ft/s, which is typical of coastal Louisiana strecams.

Bayous Nezpique, des Cannes, and Plaquemine combinc to form the main stem of
the Mermentau River east of Jennings (fig. 1). Bayou: Queue de Tortue cnters the Mermen-
tau River near Lake Arthur, and Bayou Lacassine flows into Grand Lake. The Gulf Intra-
coastal Waterway crosscs the Mermentau River just upstream frora Grand Lake. Locks on
the Ga!! Intracoastal Waterway prevent the movement of saltwater eastward.

Land use varies in the Mermentau River basin. Agriculture is the predominant land
usc in the basin but much of the northern part of the basin is in scattered pine and mixed
deciduous forest. The southern part of the basin consists largely of swamps, freshwater
marsh, and saltwater marsh near the Gulf of Mexico (fig. 2). Several cattle ranches are
scattered throughout the basin.

Rice and soybeans arc the principal crops grown in the basin. An average of 67,500
acres of rice are flood-irrigated cach year in the Bayou Queue de Tortue arca. Of the ap-
proximately 135,000 acre-ft of waler pumped cach year for this irrigation, 46 percent is sur-
face water and 54 percent is ground water (Louisiana Depariment of Environmental
Quality, 1990b).

million gallons per day (Mgal/d) 0.04381 cubic meter per second

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) as follows: °F = 1.8 (°C
+32).

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)—a geodetic datum derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called Sea Level Datum of 1929.

Abbreviated water-quality units used In report:
colonies per 100 milliliters (cols/100 mL)

milligrams per kilogram (mg/kg)

milligrams per liter (mg/L)

milliliters (mL)

micrograms per gram (ug/g)

micrograms per liter (ug/L)

micrometer (um)

microsiemens per centimeter at 25 degrees Celsius (uS/cm)
square meters per gram (mzig)

Standards for fecal-coliform bacteria concentrations in water in Louisiana, cstab-
lisned by the DEQ (1984), arc as follows:

1. Primary contact recreation--Based on a minimum of not less than five samples
collected over not more than a 30-day period, the fecal-coliform content shall not
exceed a log mean of 200 cols/100 mL, nor shall more than 10 percent of the total
samples during any 30-day period cxceed 400 cols/100 mL

2. Sccondary contact recreation--Based on a minimum of not less than five samples
collected over not more than a 30-day period, the fecal-coliform content shall not
exceed a log mean of 1,000 cols/10C mL, nor shall more than 10 percent of the
total samples during any 30-day period equal or exceed 2,000 cols/100 mL.

3. Public water supply--Tlhe monthly arithmetic mean of total coliform shall not ex-
ceed 10,000 cols/100 mL, nor shall the monthly arithmetic mean of fecal
coliform exceed 2,000 cols/100 mL.
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Figure 3. Distribution of discharge and suspended-sediment
concentrations, Seplember 19-21, 1989.

EXPLANATION

A USGS STREAMFLOW SITE (LONG TERM)

3 WATER-QUALITY SAMPLING SITE
v AND NUMBER (See Table 1}

Discharge, in cubic Icel per second

(2, instanlaneous

(C)., Computcd

Tolal suspended sediment concenlralion,
in milligrams per liter

== No sample
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